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Tree growth and soil nutrients in response to nitrogen deposition in a subtropical

Chinese fir plantation
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Abstract To investigate the response of subtropical forests to increased nitrogen deposition a field experiment was
conducted in Chinese fir plantation involving four N treatments designated as NO control ~ N1 N2 and N3 at the doses of
0 60 120 and 240 kg N hm > a™' respectively. Based on three years of manipulation medium to high N loads N2

N3 increased average annual increment of diameter at breast height DBH  but low N NI produced no significant
effects. Nitrogen deposition also had a positive effect on tree height but the increment magnitude decreased with the
increasing N additions. The stand volume calculated from binary tree volume equation responded positively to N
treatments with a minor gain in N1 an annual gain of 3. 81 m’ hm > stemwood in N2 and 4. 86 m’ hm * stemwood in
excess of the control NO in N3 although no significant difference statistically existing between treatments. The soil NH,’ -

N and NO, -N increased but pH values and the contents of organic matter available P and K exchangeable Ca and Mg
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11 Cunninghamia lanceolata 4631

decreased with the increasing N additions. Nutrient status of the needles exhibited similar sensitivity to N treatments N1
N2 and N3 increased N concentrations in the leaves by 18.25% 11.68% and 13.14% respectively but reduced to some
extents the contents of P K Ca and Mg.

Key Words nitrogen deposition Chinese fir plantation tree growth soil chemistry foliar nutrients
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Table 1 Background values of the stand and site characteristics in the nitrogen-loaded plots
Stand characteristics Site characteristics
. . Soil bulk Soil total Soil organic pH
Treatment Age Density Mean DBH  Mean height ~ Mean slope . . .
> N density nitrogen matter Soil pH
a No. hm cm m 3 . o
g cm g kg g kg
NO 12 1717 16.1 11.8 32.5 1.06 0.86 19.23 4.59
N1 12 1633 16.0 12.2 31.5 1.06 0.68 17.31 4.76
N2 12 1683 16.3 12.2 29.8 1.05 0.80 18.88 4.65
N3 12 1625 16.0 12.1 30.8 1.05 0.81 18. 14 4.71
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1.2.1
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1.2.2
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¥ =0. 000058777 x D} 3% x H ¥
1.2.4
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K Ca Mg N PerkinElmer-240011
1.2.5
DPS LSD
2
2.1
2.1.1
3a N N1
N2 N3 NO 16.36%
40% 1 N3 NO N1 P<0.05
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Fig.2  Annual increment of DBH of the trees with different DBH classes in response to N additions
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Fig.3  Annual increment of height of the trees with different DBH classes in response to N additions
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Fig.4 Impacts of nitrogen deposition on individual tree volume and stand stock
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Fig.5 Effects of increased nitrogen deposition on soil NH," -N
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Fig. 6 Changes of the soil NO; -N in the different levels of nitrogen deposition
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P<0.01 40 ~60 cm N3 N2 N1 NO P <0.01
2 pH
Table 2 Dynamics of pH values in the soils treated with nitrogen loadings
Time Treatments pft
0 ~20cm 20 ~40cm 40 ~60cm
2003 NO 4.66 £0.23a" A*" 4.75 £0.31aA 4.83 +0.25aA
N1 4.63 £0.19aA 4.76 £0.24aA 4.87 £0. 16aA
N2 4.65 +0.15aA 4.72 +0.12aA 4.82+0.11aA
N3 4.64 £0.21aA 4.76 £0.22aA 4.81 £0.21aA
2004 NO 4.67 +0.18aA 4.78 +0.19aA 4.82 +0.23aA
N1 4.61 £0.22abA 4.75 £0.24abA 4.81 £0. 16aA
N2 4.60 £0.23bcA 4.70 £0. 15bcA 4.72 +0.12aB
N3 4.53 £0.17cB 4.63 £0.21cB 4.70 £0.11aB
2005 NO 4.69 0. 18aA 4.79 £0. 14aA 4.81 £0.24aA
N1 4.45 £0.16bB 4.56 £0.22bB 4.55 £0.22bB
N2 4.30+0.21¢B 4.55+0.19bB 4.55 £0.16bC
N3 4.15 £0.19dC 4.34+£0.11cC 4.43 £0. 14¢C
+ * pH P<0.05 =% =
P <0.05 Results were shown with mean value + S. D.  # Values with the various

lowercase letters in each column of the same soil horizon in different treatments in same year are significantly different according to LSD§ multiple range test
P <0.05 * % Values with the various capital letters in each column of the same soil horizon in same treatments in different year are significantly

different according to LSD% multiple range test P <0.05
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Fig. 7 TImpacts of increased nitrogen deposition on soil organic matter concentration
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Fig. 8 Changes of soil available phosphorus under different nitrogen treatments
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Fig. 9 Changes of the available potassium in different levels of nitrogen
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3
Table 3 Concentrations of nutrients in the current needles of Chinese fir
Year Treatments N % P gkg! K gkg! Ca gkg~ Mg gkg!
2004 NO 1.41 1.29 11.40 2.66 2.35
NI 1.53 1.12 7.56 2.79 2.40
N2 1.44 1.08 8.76 2.56 2.10
N3 1.45 1.26 6.38 2.44 2.27
2005 NO 1.32 1.28 9.35 3.04 2.11
N1 1.83 1.17 9.30 2.67 2.07
N2 1.73 1.27 9.46 2.84 1.87
N3 1.66 1.22 8.59 2.72 1.98
2006 NO 1.39 1.53 11.39 2.70 3.35
N1 1.49 1.23 9.82 2.63 2.74
N2 1.43 1.29 10.22 2.48 2.51
N3 1.54 1.45 10.08 3.16 2.89
p N1 N2 N3 p NO
p
K NO >N2 >N1>N3 Ca NO
N3 N1 N2 Mg N1 N2 N3
K Ca Mg NO N1 N3 K
P <0.05 Ca Mg
3
3a N N1
N2 N3 NO 16.36%
40% 50 kg Nhm?a™" N
100 kg N hm a™' 77.8% "
N2 8cm N1 12¢cm  24c¢m
12 24ecm
20
NO NI N2 N3 28.82 28.9 32.63 m hm™>  33.68 m’ hm~’
Hogberg ' 30
7a N N
34 68 ke Nhm™2a™' N NO 100 m* hm > 50 m’
hm 108 kg N hm a™' Harvard
LTER 1988 9a
50%
9a 150 kg N hm *a”'
11 22
6 a N 6 ~31kg N hm *a”" 3a
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